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(54) PLACING DEVICE OF BODY TO BE TREATED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the 
problem that conventionally a narrow vacuum 
gap exists between a focus ring 3 and a wafer 
chuck 1 , the heat transfer is unsatisfactory 
between the focus ring 3 and wafer chuck 1, 
the focus ring 3 cannot be cooled, since in a 
semiconductor wafer W, the temperature of the 
focus ring 3 becomes very much higher than 
that of the semiconductor wafer W, and etching 
characteristics at the outer-periphery part of 
the semiconductor wafer W are changed, since 
the focus ring 3 is simply placed on the wafer 
chuck 1. 

SOLUTION: This placing device of the 
semiconductor wafer W has the wafer chuck 1 1 
that incorporates a cooling mechanism for 

placing the semiconductor wafer W, and a focus ring 12, that is arranged at the 
outer-periphery part on the placement surface of the wafer chuck 1 1. In this 
case, on the upper surface of the wafer chuck 1 1, first and second dielectric film 
layers 14A and 14B are provided, where the dielectric film layers 14A and 14B 
suck the semiconductor wafer W and focus ring. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A mounting base which contained a cooler style which lays a processed 
object. 

A focus ring arranged in an outer periphery part of a mounting surface of this 
mounting base. 

An electrostatic adsorption means which is a mounting device of a processed 
object provided with the above, and adsorbs the above-mentioned processed 
object and the above-mentioned focus ring was provided in the above-mentioned 
mounting surface in one. 

[Claim 2]A mounting base which contained a cooler style which lays a processed 
object. 

A focus ring arranged in an outer periphery part of a mounting surface of this 
mounting base. 

The 1st [ which is a mounting device of a processed object provided with the 
above, and adsorbs the above-mentioned processed object and the above- 
mentioned focus ring by electrostatic force different, respectively ], and 2nd 
electrostatic adsorption means was provided in the above-mentioned mounting 
surface. 

[Claim 3]A mounting device of the processed object according to claim 1 or 2 
characterized by comprising the following. 

A dielectric film layer with which the above-mentioned electrostatic adsorption 
means covers the above-mentioned mounting surface. 

A power supply which gives electrostatic force to this dielectric film layer. 

[Claim 4]A mounting device of the processed object according to claim 3 forming 
the above-mentioned dielectric film layer by ceramics. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the mounting device of the 
processed object used for a plasma treatment apparatus, for example in more 
detail about the mounting device of a processed object. 
[0002] 

[Description of the Prior Art]As a plasma treatment apparatus, a CVD system, an 
etching device, or an ashing device is widely used as a semiconductor 
manufacturing device. In the plasma treating chamber, the device which lays 
processed objects, such as a semiconductor wafer, is installed. This mounting 
device is provided with the mounting base (wafer chuck) 1 which lays 
semiconductor wafer W, the electrostatic chuck 2 arranged at this wafer chuck 1 
upper surface, and the focus ring 3 which surrounded this electrostatic chuck 2 
and has been arranged in the outer periphery part of the wafer chuck 1 as shown, 
for example in drawing 2. The gas passageway 1A distributes on the upper surface 
of the wafer chuck 1, and an opening is carried out to it, and the hole 2A 
corresponding to these openings is formed in the electrostatic chuck 2. A gas 
supply source (not shown) is connected to the gas passageway 1 A, and a heat 
transfer medium (for example, gaseous helium) is supplied from this gas supply 
source. RF generator 4 is connected to the wafer chuck 1, and high-frequency 
power is impressed from this RF generator 4 to the wafer chuck 1. The 
electrostatic chuck 2 is formed as a sheet-shaped dielectric which consists of 
polyimide resin etc. which build in electrode plate 2B. DC power supply 5 are 
connected to electrode plate 2B, direct current voltage is impressed from these 
DC power supply 5, and electrostatic adsorption of the semiconductor wafer W on 
the electrostatic chuck 2 is carried out. 

[0003]In performing plasma treatment to semiconductor wafer W, After laying 
semiconductor wafer W in the electrostatic chuck 2 on the wafer chuck 1 in a 
processing chamber, Where a processing chamber is held to a predetermined 
degree of vacuum, after laying semiconductor wafer W and fixing on the 
electrostatic chuck 2, high-frequency power is impressed to the wafer chuck 1 
from RF generator 4, and plasma is generated between counterelectrodes (not 
shown) in a processing chamber. It converges on semiconductor wafer W via the 
focus ring 3 on the wafer chuck 1, and plasma performs predetermined plasma 
treatment (for example, etching process) to semiconductor wafer W. Although the 
temperature of semiconductor wafer W becomes high by etching, semiconductor 
wafer W is cooled via the wafer chuck 1 using a cooler style. Under the present 
circumstances, gaseous helium is turned to the rear face of semiconductor wafer 
W, it blows off from the upper surface of the electrostatic chuck 2, the heat 
transfer efficiency between the electrostatic chuck 2 and the semiconductor 
wafer W is raised, and semiconductor wafer W is cooled efficiently. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in the case of the mounting 
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device of the conventional processed object. Since the focus ring 3 is the 
structure only laid on the wafer chuck 1, A vacuum slit is between the focus ring 
3 and the wafer chuck 1, and heat transfer between both is bad, The focus ring 3 
cannot be cooled like semiconductor wafer W, The focus ring 3 became quite 
higher than the temperature of semiconductor wafer W, the etching properties of 
the outer periphery part of semiconductor wafer W changed, and the problem of 
etching of this portion being insufficient, and hole omission nature getting worse, 
or the selection ratio of etching falling has arisen. Mr. Fukashi predetermined with 
hole omission nature — etching — certain — ****** — the characteristic which 
can do things is said. If hole omission nature is bad, a ditch lump is lacking and it 
cannot etch to a prescribed depth. 

[0005]In particular, these days, large-caliber-izing of semiconductor wafer W and 
super-minuteness making progress by leaps and bounds, and since efforts to lose 
the futility of semiconductor wafer W of one sheet moreover, and take many at 
least one device are made, a device is taken increasingly till just before 
[ periphery ] semiconductor wafer W. Therefore, the rise in heat of the focus ring 
3 has come to influence the yield of a device greatly. 

[0006]In JP,H7-310187,A or JP,H1 0-303288A although a means to adjust the 
temperature of the member equivalent to a focus ring was proposed, each 
temperature control means proposed in these gazettes had a complicated 
structure, and caused a cost hike. 

[0007]Were made in order that this invention might solve an aforementioned 
problem, and the change with time of the plasma treatment characteristic near 
the focus ring is lost, The whole processed object surface can be processed 
uniformly and it aims at providing the mounting device of the processed object 
which can moreover realize cost reduction with an easy structure. 
[0008] 

[Means for Solving the Problem]A mounting device of the processed object of this 
invention according to claim 1, In a mounting device of a processed object 
provided with a mounting base which contained a cooler style which lays a 
processed object, and a focus ring arranged in an outer periphery part of a 
mounting surface of this mounting base, An electrostatic adsorption means which 
adsorbs the above-mentioned processed object and the above-mentioned focus 
ring was provided in the above-mentioned mounting surface in one. 
[0009]A mounting device of the processed object of this invention according to 
claim 2, In a mounting device of a processed object provided with a mounting base 
which contained a cooler style which lays a processed object, and a focus ring 
arranged in an outer periphery part of a mounting surface of this mounting base, 
The 1st [ which adsorbs the above-mentioned processed object and the above- 
mentioned focus ring by electrostatic force different, respectively ], and 2nd 
electrostatic adsorption means was provided in the above-mentioned mounting 
surface. 

[001 0]A mounting device of the processed object of this invention according to 
claim 3 is [ this invention ] characterized by that the invention according to claim 
1 or 2 comprises the following again. 

A dielectric film layer with which the above-mentioned electrostatic adsorption 
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means covers the above-mentioned mounting surface. 

A power supply which gives electrostatic force to this dielectric film layer. 

[001 1]A mounting device of the processed object of this invention according to 
claim 3 formed the above-mentioned dielectric film layer by ceramics in the 
invention according to claim 3. 
[0012] 

[Embodiment of the Invention]Hereafter, this invention is explained based on the 
embodiment shown in drawing 1. As shown, for example in drawing 1, the mounting 
device 10 of the processed object of this embodiment, It has the mounting base 
(wafer chuck) 1 1 which lays the processed object (for example, semiconductor 
wafer) W, and the focus ring 12 arranged in the outer periphery part of this wafer 
chuck 11, and 13.56-MHz RF generator 13 is connected to the wafer chuck 11. 
The wafer chuck 1 1 is formed for example, of aluminum alumite, and the focus ring 
12 is formed of ceramics, such as silicon, silicon nitride, and silicon carbide. 
[0013]The upper surface of the above-mentioned wafer chuck 11 is formed as the 
wafer mounting surface 1 1 A, and the ring shape mounting surface 1 1B in which 
the focus ring 12 is laid is formed in the periphery of this wafer mounting surface 
1 1 A with the level difference. These wafer mounting surfaces 1 1 A and the ring 
shape mounting surface 1 1B are covered with the 1st and 2nd dielectric film layer 
14A and 14B that consists of dielectrics, such as heat resistant resin, such as 
inorganic materials, such as ceramics which have a rate of specific resistance 
different, respectively, and polyimide resin. The 1st and 2nd dielectric film layer 
14A and 14B is formed by a thickness of 600 micrometers of the thermal-spraying 
art of ceramics, respectively. The 1st and 2nd dielectric film layer 14A and 14B 
functions as an electrostatic chuck which carries out electrostatic adsorption of 
semiconductor wafer W and the focus ring 12 like the after-mentioned. Since 
dielectric strength will fall if thickness is thin, and adsorption power will decline if 
thickness is thick, the 1st and 2nd dielectric film layer 14A and 14B chooses 
proper thickness according to the adsorption purpose. 

[0014]If it ** and the direct current voltage V is impressed from the one side, 
using the thickness d and the dielectric film layer of the dielectric constant 
epsilon as an electrostatic chuck, the electric charge of the positive/negative of 
Q=epsilon V/d will be accumulated in the both sides of a dielectric film layer per 
unit area. The electric charge at this time serves as Coulomb force, and 
semiconductor wafer W or the focus ring 12 adsorbs via a dielectric film layer. 
However, since micro current flows into a dielectric film layer and an electric 
charge is accumulated in the surface of a dielectric film layer when formed with 
the material whose rate of specific resistance of a dielectric film layer is smaller 
12 

than 1x10 omega-cm, d becomes very small seemingly and strong adsorption 
power is acquired. This is known as an electrostatic chuck using Johnson Rarbeck 
force. A direction in case natural diffusion of the stored charge after stopping 
impression of direct current voltage is based on Johnson Rarbeck force compared 
with the case of Coulomb force requires a long time. 

[0015]Then, the 1st dielectric film layer 14A is formed with material (for example, 
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mixture which added the conductive impurity to alumina) for example, with a larger 

1 2 

rate of specific resistance than 1x10 omega-cm, and he is trying to adsorb 
semiconductor wafer W by Coulomb force at this embodiment. It is because 
natural diffusion of an electric charge is quick and priority is rather given over 
strong adsorption power to making quick attachment and detachment of 
semiconductor wafer W, when adsorbing semiconductor wafer W. The 2nd 
dielectric film layer 14B is formed with the material (for example, mixture which 
added the conductive impurity to alumina) for example, whose rate of specific 

1 2 

resistance is smaller than 1x10 omega-cm, and he is trying to adsorb 
semiconductor wafer W by Johnson Rarbeck force on the other hand. When 
adsorbing the focus ring 12, the focus ring 12 is because there is thickness of 
about 6 mm, so priority is rather given to strong adsorption power over quick 
natural diffusion of an electric charge. Although the 1st and 2nd dielectric film 
layer 14A and 14B is formed [ both ] with the mixture which added the conductive 
impurity, for example to alumina, each rate of specific resistance can be suitably 
adjusted with the addition of the conductive impurity to add. 
[0016]The above-mentioned focus ring 12 is laid on the ring shape mounting 
surface 1 1B. A step is formed inside this focus ring 12, and this step is formed as 
the back face 12A which supports the outer periphery part of semiconductor 
wafer W. Therefore, if the focus ring 12 is laid on the ring shape mounting surface 
11B, The surface of the 1st dielectric film layer 14A in the back face 12A and the 
wafer mounting surface 1 1A of the focus ring 12 becomes almost flat-tapped, and 
supports the outer periphery part of semiconductor wafer W laid on the wafer 
mounting surface 1 1 A in the back face 12A of the focus ring 12. 
[001 7]If it **, DC power supply 15 are connected to the above-mentioned wafer 
chuck 1 1 and the direct current voltage of 2 kV is impressed to the wafer chuck 
1 1 from these DC power supply 1 5, static electricity will be charged on the 
surface of the 1st and 2nd dielectric film layer 14A and 14B, and it will function on 
it as an electrostatic chuck. In the 1st dielectric film layer 14A, semiconductor 
wafer W is adsorbed by Coulomb force, and the focus ring 12 is adsorbed 
according to Johnson Rarbeck force in the 2nd dielectric film layer 14B. DC power 
supply 1 5 can change direct current voltage now suitably. 

[001 8]moreover — the refrigerant passage 1 1C is formed in the above-mentioned 
wafer chuck 1 1 — the inside of this refrigerant passage 1 1C — a cooling medium 
(for example, ethylene glycol) — a passage — the wafer chuck 1 1 — passing — 
semiconductor wafer W — cooling . In the wafer chuck 1 1, the gas passageway 
1 1D along which back side gas passes is formed independently [ the refrigerant 
passage 1 1C ], The opening of this gas passageway 1 1D is carried out in the wafer 
mounting surface 1 1 A and the ring shape mounting surface 1 1B, The hole 14C 
corresponding to the gas passageway 1 1D is formed in the 1st and 2nd dielectric 
film layer 14A and 14B, Turn back side gas to the rear face of semiconductor 
wafer W from the wafer mounting surface 1 1 A, and it blows off considering 
gaseous helium as a heat transfer medium, and gaseous helium is blown off from 
the ring shape mounting surface 1 1 B towards the rear face of the focus ring 12, 
and heat transfer between each is made smooth. 
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[0019]Next, operation is explained. If predetermined direct current voltage is 
impressed to the wafer chuck 1 1 from DC power supply 15, static electricity will 
be charged in the 1st of the wafer mounting surface 1 1 A and the ring shape 
mounting surface 11B, and the 2nd dielectric film layer 14A and 14B. Thereby, 
electrostatic adsorption of the focus ring 12 is strongly carried out on the ring 
shape mounting surface 1 1B by the Johnson Rarbeck force of the 2nd dielectric 
film layer 14B of this portion. If semiconductor wafer W is received in the 
mounting device 10 in a processing chamber in this state, electrostatic adsorption 
of the semiconductor wafer W will be carried out on the wafer mounting surface 
1 1 A by the Coulomb force of the 1st dielectric film layer 14A of the wafer 
mounting surface 1 1 A. After receiving semiconductor wafer W in the wafer chuck 
11, a processing chamber is intercepted and sealed from others. Subsequently, 
the inside of a processing chamber is maintained at a predetermined degree of 
vacuum, and if high-frequency power is impressed to the wafer chuck 1 1 from RF 
generator 13 and the gas for etching is introduced, the plasma of the gas for 
etching will be generated in a processing chamber. It converges on semiconductor 
wafer W on the wafer chuck 1 1 with the focus ring 12 of the wafer chuck 1 1, and 
plasma performs an etching process to predetermined on the surface of 
semiconductor wafer W. 

[0020]Under the present circumstances, although, as for semiconductor wafer W, 
temperature rises by the attack of plasma, since the wafer chuck 1 1 is cooled by 
the ethylene glycol which flows through the refrigerant passage 1 1C which 
constitutes a cooler style, semiconductor wafer W on the wafer chuck 1 1 is 
cooled. And heat transfer between the wafer mounting surface 1 1 A and the 
semiconductor wafer W is smoothly performed by work of back side gas, and it is 
cooled efficiently, and semiconductor wafer W is maintained by fixed temperature, 
without going up more than controlling temperature. 

[0021]On the other hand, the focus ring 12 of the outer periphery part of the 
wafer chuck 1 1 as well as a wafer receives the attack of plasma, and temperature 
rises. Under the present circumstances, since electrostatic adsorption is carried 
out strongly on the ring shape mounting surface 1 1 B via the 2nd dielectric film 
layer 14B, the focus ring 12 is stuck and gaseous helium moreover intervenes 
between the focus ring 12 and the 2nd dielectric film layer 14B, It is very small, 
though heat transfer between the focus ring 12 and the ring shape mounting 
surface 1 1B is urged, it is cooled like semiconductor wafer W, the focus ring 12 is 
also maintained by the temperature of the level same in semiconductor wafer W 
and abbreviation, and a temperature gradient hardly arises among both or there is 
a temperature gradient. 

[0022]Therefore, the outer periphery part of semiconductor wafer W does not 
receive the influence by the temperature of the focus ring 12, a fixed etching 
process can be performed all over semiconductor wafer W, hole omission nature 
does not get worse like before, or the selection ratio of etching does not get 
worse. 

[0023]As explained above, according to this embodiment. Where direct current 
voltage is impressed to the wafer chuck 1 1, in the 1st dielectric film layer 14A of 
the wafer mounting surface 1 1 A of the wafer chuck 1 1, carry out electrostatic 
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adsorption of the semiconductor wafer W according to Coulomb force, and. Since 
electrostatic adsorption of the focus ring 12 can be strongly carried out by 
Johnson Rarbeck force in the 2nd dielectric film layer 14B of the ring shape 
mounting surface 1 1B, Semiconductor wafer W and the focus ring 12 Each 
mounting surface 11 A, It can stick to 1 1 B certainly and the focus ring 12 can be 
efficiently cooled like semiconductor wafer W, A temperature gradient cannot 
almost be produced between the focus ring 12 and the semiconductor wafer W, 
aggravation of the etching properties in a semiconductor wafer W outer periphery 
part can be prevented, the outer periphery part of semiconductor wafer W can be 
uniformly etched like the inside, and the yield can be raised. Since the 
electrostatic adsorption means is constituted by the upper surface of the wafer 
chuck 1 1 by the 1st and 2nd dielectric film layer 14A and 14B and DC power 
supply 15 which impress direct current voltage at the wafer chuck 1 1, it can 
simplify electrostatic chuck structure and can realize cost reduction by extension. 
Since gaseous helium which is thermally conductive gas is supplied between 
semiconductor wafer W and the focus ring 12 and each mounting surface 1 1A, and 
11B, the focus ring 12 can be conjointly cooled efficiently like semiconductor 
wafer W with an electrostatic adsorption means. 

[0024]This invention is not restricted to the above-mentioned embodiment at all. 
For example, although the above-mentioned embodiment explained what was 
formed by ceramics with a rate of specific resistance which is different in the 1st 
and 2nd dielectric film layer 14A and 14B, A dielectric film layer is not restricted 
to ceramics and may be formed with heat resistant resin, such as polyimide resin 
and tetrafluoroethylene resin. The 1st and 2nd dielectric film layer 14A and 14B 
may have the same rate of specific resistance. A processed object may not be 
restricted to a semiconductor wafer and may be a substrate for LCD, etc. 
[0025] 

[Effect of the InventionjAccording to the invention of this invention according to 
claim 1 to 4, the change with time of the plasma treatment characteristic near the 
focus ring can be eliminated, the whole processed object surface can be 
processed uniformly, and the mounting device of the processed object which can 
moreover realize cost reduction with an easy structure can be provided. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]It is an important section sectional view showing one embodiment of 
the mounting device of the processed object of this invention. 
[Drawing 2]It is a sectional view equivalent to drawing 1 in which an example of 
the mounting device of the conventional processed object is shown. 
[Description of Notations] 

10 A mounting device of a processed object 

1 1 Wafer chuck (mounting base) 
1 1 A Wafer mounting surface 

1 1 B Ring shape mounting surface 

1 1 C Refrigerant passage (cooler style) 

12 Focus ring 

14A The 1st dielectric film layer (1st electrostatic adsorption means) 
14B The 2nd dielectric film layer (2nd electrostatic adsorption means) 
15 DC power supply 
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Steffi "IT 5 fflSWwj&AifcfciWfllif § r-BlJb'ftS* * tiT t > 

■f n t fliiiS*^*! t*, nxh77 7« ag wjc & -a t i ^ 

[0 0 0 7] ^^i'JJ(±, U^MMttWikt zrziblc&Z 
nfetWT*, 7 + -*XU >yittfi5T*tf)7vXvJPI!W 

fl'-Jt LT^5.. 
[0 0 0 8] 



3 

o)wmmo) mimm , s«ipg(*:*«ti«-r § A4*m$#s 

U /c .iS ii v i f-r i: . Ji««iHfrwl!cS'iifti«WKfflJlJ: 

muc^'T, \ j\iw&m.\mif i-.,id7+-#x'j >y 

[0 0 0 9] ifc, +5W1«^M2lc,ldl«ffi5afW 

t, .ii.tiiMfflfift&tf iji!7*-^xu yy^^ti^n 
s4si»i«;jT*!fcS"rsaB i , m2 0)?mmiT&* \-. 

[ooio] ifc, *«f««IS*i|i3l;: l }ii««l««iil(* 

[ooi i] sfc, *«nn«s*J3fi3ii:ird««««ia{* 
«{*B!tw*-fe7 5 -y 7 (c <t o hm Ltzct mm ttZ 

[0 0 12] 

[5SIM co-Ma?) JfM] W h\ 1*1 1 Sc^l-'Mffi^fltaw 

si oti. i t/ji-r jaw* (»u 

If, T-*?{*7xm) W*«IK-rS«iHfl (^x/N^-v-y 
7) lit, CW^x/v^-vy* 1 1 «W.1t*ffl5lC(SdlH 
Jtl/i7t-*X'J 7 7 1 2 7x^ft7^ 
1 1 fCti 13. 5 6MH z OhihiWl&MM 1 3A^fgfcc?n 
cVS„ 7x/^-v<y7l 1 imz.l,£T)l^TJl~U b 
ic X r>X&&L2ti. y t — * X'Jy^i 2 tifflfclf v U 

[0 0 l 3] LAI^x/^*'?* l l I'.iflili7x/\I 
iftrfni lAtLTJfM^ti, c w^xm^cIWii" l l AO) 

wsi(ci±7t-^x'j 77 1 2*«iw-rs u yy^jsiH 

rfiii l B#K/££Wr>TJ&$S4vCVS: 1 CtiMJ>7x 

i i A&yj>y««eiWtfli i i Bii^-n^nw 
w&vtiwia/tf 1 4 a , i 4 BtjcTt mm $ nr t * s 

SB 1 , SB2tf),$vllf4« l 4 A, 14 Bii^tl^lfyU 
tf-trv 5 -y ^W^Wif/liriC cfc^T 6 0 0jj mCOl'/£T)F; 
ijR^ns., 35 1 - SB 2 co.jMWKW 1 4 A , 1 4 Bt±& 
]&0)&?\cr-X}{*?^VIKXf7*---tiZ.V >7 1 2£ 

wvuiittfl-rsfflnii-^-v >y 7 1 sb \ . sb 2 

W.IMWIlSJfl 1 4 A, 1 4Bii, B3IW^'t«!!**Wt1 : . 



(3) t'flifl 2 0 0 2 - 3 3 3 7 6 
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[0 0 14] ifijLT, HilWd, e ^VtfMlgJFJ^ 

tt'fif-V >v 7 t LTJI]l\ ^WJVfflJ^^it'i^vllJiiV^Rl 
Jbu-T* t, aMftI^<0«2 WMiHT'lfc 0 Q = e v 
/ d 0M:fi^'€#jtf$^;*ti5, c o;>ii.rflr4M^7— n 
Wjfc&oT¥#tt£x/NW$fcli7 + — rtXU 1 
2*Wit{Wi*/>LT^Sn^., LfrLfc*^, ss 
Sf*J»J80Jt*S*tW 1X10" Q • c m«fc 
W cfc -3 T $ tl T I 4} ft t (± . i«vHttcfllW (c ffi 

ft 5 „ c ti £ 3 y V y 7 -y ^ ) J * PI 1 1 1 L tzB MJ- 
fjVh LT»I^ftTl»5o n , u^li:^Rl/][l'&f¥lhL/c 
ftfcfelt 5 JSttfRH: , ^> -a y ) j A-fc 
hh^T i2' 3 yyy 7 — s -v ? ) j (c £ s $ ;/ ^gn$ 

[0 0 15] KT?, ^flfiH5!llTli3J i ommim® 

I 4 AttffJjUfJtfifc'iW 1 x 1 0 ! ' Q • cmXK)k 

I I ^ Wfl. (ffil X. tf , 7 ;U 5 7" t Wvett.^ffiftJ&aSllU L fc 

n5*^r*fes 0 m 2 Wp'ste^Bsw 1 4Bt±enx. 
tftwftfrt*^ ixio" □ • c in <fc O'j^^ws m 

oTlFM^ti, "^3 >V77-^'y7)jfM*7xn 
W*»i9-rs«fc^fi:LTl^S t . 7* — *XU>^1 2* 
KSTSli&Ktt, 7i-A7'J>^"l 2ti^J^.{f6m 
mfSlt«l*]|?*^3fci6, '^(f«* , iH/H f 1«SjRI&«fc 0 t 
30 tyL^acUftSWWJtStiS^f.T'ftSn Til, 382 
Wg|«ftllSW 1 4 A, 14 BtiftUtf IttcTil^i-lc® 

n fn« Jtfiirt* i± is/n i-r s -.titt. wmoy^ h\ i w «fc 

0 rattsifi-r set $ § , 

[00 1 6 ] .I-JB7 i-AX'J>7*l 2 i± u > 
[fill 1 B l:lCffimZnZ>., Cf)7 + — 1 2« 

So i-jt, 7 *-77 x u yf i 2 ^ 'J y i 

40 1 B ."l-flPinoi, 7-|-A7iJ>y"l 2Wi£f*tfti 

1 2 Afc*xM«ftifii i i Af<:*jitSifs i ommmM 

1 4 A^^ffii*Hi«£ifii 42^:0, 7xM$|i' t , if[i l i A I; 

ic mi znrc -mi*. 7 x 'sviommffl* 7 * x u 

y 7" 1 2 « ifti 1 2 AT if .f -r 5 J; 7 7ft -j T I *5 
[0017] rfn'LT, F,iil7XAft77 1 1 tciiii'isft 

771 1 icffij A if 2 k vc)ii'iiylt'.iiii-:*OiJ!ni , tSi:, SB 
1 , SB 2 «ISfa(*BaW 1 4 A . 14 B^iiifiit^M'xW 

50 §„ IB 1 «3S«(WJSW 1 4 A c4if-^7x/NW^7- 



(4) 

5 

□ 7 L , 35 2 oMWs-Wti 1 4 B T? I ± 7 1 - yy 

x y 77" i 2 yyy7-^»; 7 IrQm'tfZ-. n't 

inttvttis 1 5 {iiftsKvfijf-:*att^!JiT**s«fc-5 ic&otv 

So 

[oo l 8] LAI^x/v^-vy* l l McliffiMI 

W£se» i i cA^ifi^n, no)it,mmi\ \ c^zmm 

77 1 l*^LTt-W(*«>XMW*^l-r5 imitiw 
1 1 C fctlgijfc^x/v^+'y* 1 1 Mcti/W^+TY F 

yj'x^iis^'x^ i i DtfHM^n, cw^fxijfEKi 10 
l D&^x/N^Btfiii i A&tf'J^y^iSISiliii l bt* 

inu 35 2 aymmmm ha, i 4 b 

KtitfxiK&i l DlcftjfrrsfLi 4 ctfJgfcRSft, 
77+r-T K#X£tfx/\«Klfii 1 1 Afr5T-W**xy\ 

wr^jfc^uy^tttScHiSi i Bfrb7t-*x'jyy* 

[0 0 19] ^t, l&ttfcO^TSMJ-rS., iff METES 1 

5 ^wx/^-v 771 1 tHrr^wift?^Faif-:^rt:ii/jii-rs 20 
4:, ^x/N«fBifii 1 A&tfu >yt*c«iaiffl 1 1 B«as 
1 , $2 1 4 a, 14 Bi^mm % rmt 

% 0 ztilc£K>y*—bxVy>f] 2lt£0)iMW%2 
(DmMikMM 1 4Boy*3yyy7-^7 7ijT' | j>y 
^icriiiii 1 B KTiiKfWJUf^nSo c^fiTM 

St, 5Nift^x/NW(i^x/>«iRiflil 1 Af)35l«i 
'gftHUB 1 4 AO?— P^jT^x/^iSifij 1 1 A f:T* 

iMti^nSo yx/\f+-yyi 1 ic^rrm^ 

s 1 3 ij^^xnft 771 1 tc.'n'ipii&va^j^HJ/jii-rs 
t jtfcx-y f-yvmax^mkt s Wt;rtt'!±i 
7 f - 7 ?"ffl #x<d yy x\'*if--4-z yy xv « 7 x 

M^-V 7^1 1 «7^ — AXU>y* 1 2 lC<fc 0 7x/\f" 

+ 77 1 1 |-^v.^f>cry^, sW ;_.R;4iL. T-Wfc^x/N 
[0020] copsu f-Wf^x > Nwti v -7 /Cvoyyy'f 

1 1 C^?; J ftnSxf-Uy7"Uxi-;l/{c c t;-'jT7x/N^-V' 40 
771 1 #ftai£ft"tvsfctf>f<:. 7XAfrv 7 i 1 

i-.^f-^'yxMwti^i^ns l^^w?^ k 
■ftxoMzicx*) 'yx.^wwu 1 1 a t r-^7x^w 

[0 0 2 1 ] 7j\ 7XAft 7 7 1 1 ^)y|.), , ill^nlW)7 

*— #xy yf 1 2 &7x/\MfciKc7^x7^)^*'S 
ti\ ffiijfctf l:W-f 3c cwBS, 7 t-77XU>7"i 2ti 
35 2 1 4 B^rOLTU > ^IXttiflifti 1 1 B 50 



VW\ 2 0 02-33376 

h ic $ < £tiT 54? f f L , L t, 7 * - 77 X 'J 7 

7*1 2 i:35 2 0^Vilf«^ 1 4 BI! i ,|(C-\U7Ix7j'X^fr 

ft LTi % sfci7), 7 * - yy x 'j 7 7" 1 2 4: y 7 v^mn 
iffl'i 1 B fffl©jSMwi«:{te U 7-+-yjxy>7"i 2£T- 
jgf* 7 x/ nW t InJttt ffi/JI £ tu f 7 x/ t WftlnJ 
•©u^;i/«^l£fc:».f#Sft^ i.iitfllUT%H&tf£/5W'.t-: 
(y 5 C i: A^l ftAltf/StffcS £: LT fctfii&TflifrT 

$jSo 

[0 0 2 2] flot, T^f^7x/NWWyiJS]^glU±7 + 
-AXU >7" 1 Zom&.fc£&&M*&tt&Z£WlS; 
<. ^#f*7x/N\A/^[fn"T' ■'/mx.-ji-y^m\mi^ 

X7fy 7" oaWJ±*^t: L fc *) t s c«t t \ 

[0 0 2 3] iXJ'JMJ L fz <fc ^ **«JgflgK <fc ftlf , 
7XAft7y 1 1 ^[t-f^Vlill^nil/jllL/cmiT^XM 
f-v 77 1 1 co7x^,|ciatfii 1 1 A«® 1 0,iMf*HMIi 

1 4 A(c4o^Tl^f*7xyNW^7-D>/jTfM%ff 

-rs fc^ic y >7"^a!S[fii 1 1 b «sg 2 ^imiisi 1 

4 B{C43^T7*— 7JXU >7" 1 2*5/ 3 >y>7-^ 
7 7j]T'«< rWJi^-TS C ttfT'ZZtztb. r-mfo? 
XMWjRtf7*-*XU 77" 1 2^^n^tl««ciWl&I 1 
1 A, 1 1 BKfiS^fcffiiBU 7*-77X'J77"l 2* 
f.#^-7x/>W k jfjj^iii < S d k jb^T- £ » 
7*-77Xy 77" 1 2 k 1'^f47xMW|Hi^%^y,!'-x;^ 
**.L:St§ci;)!)^< > , f^{*7x/>W^J.1^n[5TO 
x7^77W1l7j!ffifb*|i/jil.L. r^^7x.'Nwy)HVi.: 

Sif^[5* * O rtfflj k R« t ttj X 7 ^ 7 7"t 5 C *i T 
li, 7XAft7yi 1 « l-.ifiitctB 1 , 35 2 03gMWl 

in a, HBi, 7xAf^ 771 1 {cifctfttttri-:* 

vgf - 7 ^*»2S*BB*{k-r Oi^T n a x 

^o'7^-7yx'j77" 1 2 fcjfn^nwttiHiftM 1 a, 
1 1 Bi?mc#?^#ii-yi'xT'35s-N'j7yx77 , x*fjt^i-s 

/ii6, Ml TI=Si:tll^oT7-+-7jXy 77" l 2 * 

T-wtt^xy aw k \mic*pm < ^ii-r s ^^t-t 

[0 0 2 4] [V/k ^56lWt± \:Sd'lZ&Bf&icWfffflM2ti 
StOT'ttftl/^ &lJx.ti\ |-.,ii!'iiaSJK®T*{4s|1 1 > 35 2 
CJil^WIK 1 4 A, 14 B*Si&SJ.tffifiL Jl H*f*0-fe 
■5 5 7 7 ic & -} X B IK L fc t, 0 ) ic -J 1 > T m \Ltzti\ M 
vllWiMti-L'7 S 7 7{cifiiJ|lMSnS t«T'{±4 < . sJ? U 
•Y 5 F§fllS^H7 7ftx^U7tvi)]n^7Jtt*MmiIl7{c s fc 
o T IFM L/c t, tfJT'S o T 1 , 35 K 35 2 Cj^vlif^ 
HSW 1 4 A. 14 Bttl"J •^i-Wi4<*fi-rstOT'S 

Stf)T'ti^< , L C DIIJJ,tfti^T*ft'jTt,lit> 
[0 0 2 5] 
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f.'flJH 2002-33376 
8 

1 0 SffiiittWffiSiijifl 

1 l ^XAft-y? (ttiflft) 

1 i A 7x/\$|ft[fij 

1 1 B U >^«iSifti 

i i c mmm* (mmm) 

1 2 7* — #X'J 

nasi w&fttwiawf (as i oy&mmrm 

1 4 B m 2 ffj&lgftjjgft (SB 2 WtMBaMSf-f-gi) 

i 5 ittiftflK® 




F I f-?>F' 
HOI L 21/302 B 

F^-1n(#^-) 3C016 AA01 CK04 GA10 

4K030 CA04 CA12 GA02 KA26 KA45 
KA46 

5F004 AA01 BB^2 BB25 BB29 BD01 

5F031 CA02 HA 16 HA38 IIA39 PA 11 

5F045 AA08 BB01 F.J03 KJ09 F.M05 
F.M09 
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